Binding of a transition metal ion to specific sites in concanavalin A induces the formation of specific Ca2+ ion-binding sites. Sites for binding a-methyl D-glucopyranoside exist only when a transition metal ion and Ca2+ ion are bound.
Demetallized protein. Concanavalin A (8mg./ml.) was demetallized by the addition of 1 M-HCl to give a pH of 1-2, measured by a glass electrode. After 30min. the acidified solution was transferred to dialysis bags (Visking 20/32) that had been treated with boiling 1 mM-EDTA, and was dialysed for 3hr. against three changes of twice-distilled water at 5°. The resulting solution of PD was stored in polyethylene bottles at -15°. The bivalent metal ion content of PD, as determined by atomic-absorption spectroscopy (model 303; Perkin-Elmer Corp., Norwalk, Conn., U.S.A.), was: Ca2+, 0-15g.atom/32000g.; Mg2+, 0-16g.atom/ 32000g.
Reagents. 63Ni2+, 45Ca2+ and 14C-labelled a-MG were products ofThe Radiochemical Centre (Amersham, Bucks.) . All other reagents were of analytical grade.
Binding experiments. Binding of Ni2+, of Ca2+ and of a-MG was measured by the method of equilibrium dialysis. Bray's (1960) solution. Protein concentration was determined spectrophotometrically (E"oCm. at 280m,u 12-4; Yariv et al. 1968). 63Ni2+ and 45Ca2+ were standardized by EDTA titration (Wilson & Wilson, 1960) , and [14C]a-MG was standardized by means of the phenol-H2SO4 test (Dubois, Gilles, Hamilton, Rebers & Smith, 1956 ) with unlabelled a-MG (Pfanstiehl Laboratories Inc., Waukegan, Ill., U.S.A.) as standard.
RESULTS
Binding of Ni2+ ions by PD. The results of direct binding experiments with 63Ni2+ are plotted in Fig. 1(a) according to eqn. 1 (Scatchard, 1949) Fig. 1(b 
DISCUSSION
Concanavalin A binds bivalent metal ions at two different binding sites. One kind of site, S1, binds transition metal ions but not Ca2+ or Mg2+ ions. The equivalent weight of SI was found in the present study to be 3-7 x 104. Since the molecular weight of concanavalin A is 5-5 x 104 (Kalb & Lustig, 1968) it may be inferred that each molecule has two SI sites. The high value found here for the equivalent weight of S 1 is attributed to partial denaturation of the protein. Indeed, binding studies on a different preparation of PD led to an equivalent weight of 2-9 x 104, which is much closer to one-half of the molecular weight.
The equivalent weight of an ac-MG site is 3-2 x 104 Yariv et al. 1968) , which is nearly the same as that of S1. It is therefore possible that the concanavalin A molecule consists of two sub-units, each of which has one site for a transition metal ion and one site for ac-MG.
The (Fig. 3) .
We have demonstrated that the existence of a saccharide-binding site in concanavalin A depends on the occupation by Ca2+ of a site that itself is formed only when a different metal ion-binding site is occupied by a suitable transition metal ion. A mechanism for site induction of this sort is hitherto unknown. One might guess, however, that it is not a rare mechanism, since its basic components, metal ion-binding ligands and configurational flexibility, are not uncommon in proteins.
The fact that Si may be occupied by any of several paramagnetic metal ions presents the possibility of investigating the structure of SI with the aid of the magnetic properties of these metal ions. However, the ease with which concanavalin A can be crystallized, as well as the possibility that the molecule is composed of sub-units of molecular weight as low as 2-8 x 104, may make X-ray crystallography the most promising technique for investigating the structural and operational details of the sites of concanavalin A.
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